Researchers have long observed striking differences in the amount of a-amylase activity produced among strains of Bacillus subtilis. Fukumoto (3, 4) created the species Bacillus amyloliquefaciens to accommodate freshly isolated as well as commercially utilized B . subtilis-like strains with distinctively high a-amylase activity. Because B. amyloliquefaciens could not be satisfactorily distinguished from B . subtilis, the new name was not included in the Approved List of Bacterial Names (13) and thus had no standing in bacterial nomenclature. However, supported by cumulative biochemical, molecular biological, and numerical taxonomic data (1, 2, 6, 7, 9, 12, 15, 16) , Priest et al. (10) formally proposed the revival of the name B . amyloliquefaciens; this report effected valid publication of the name and designated strain ATCC 23350 as the type strain.
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Using the method of Gordon et al. (3, some workers suggested that the ability to ferment lactose differentiated B. amyloliquefaciens from B . subtilis (15) . Others could not substantiate this observation (5, 7) . Recent phenotypic characterization studies of B . subtilis at the Northern Regional Research Center revealed a large number of strains that fermented lactose in the medium described by Gordon et al. (5) . Are the lactose fermenters a strain of B . amyloliquefaciens? To answer this question, the present study investigated the taxonomic position of the lactose-positive strains by deoxyribonucleic acid (DNA) reassociation and guanine-plus-cytosine content analyses.
A total of 130 strains from industrial and agricultural sources, the natural environment, and culture collections were studied. These strains are maintained by the Agricultural Research Service Culture Collection (NRRL) at the Northern Regional Research Center. For general maintenance, the organisms were grown for 48 h on soil extract agar (5) slants at 30°C and were stored at 4°C.
An earlier paper (8) described the preparation of highly purified DNA samples by hydroxyapatite chromatography and the procedure for estimating the extent of DNA relatedness by spectrophotometric measurement of renaturation rates.
For guanine-plus-cytosine content determinations, the buoyant densities of DNA samples were measured by CsCl density gradient centrifugation in a Beckman model E analytical ultracentrifuge (11) . Micrococcus luteus (synonym, "Micrococcus lysodeikticus") DNA with a buoyant density of 1.724 g/cm3 (14) served as an internal standard. (The DNA was purchased from the Sigma Chemical Co., St. Louis, Mo.)
Modifications of the method of Gordon et al. (5) were used to determine lactose fermentation and gluconate utilization. The lactose concentration was increased to 2%, and the reaction was observed for 3 weeks. Gluconate utilization was determined in a modification of citrate agar; gluconate was used in place of the citrate, and 0.03 g of bromthymol blue per liter was used as the indicator.
Of the 130 B . subtilis strains characterized, 60 (group 1) fermented lactose and utilized gluconate slowly (7 to 14 days). Group 2 (70 strains) failed to ferment lactose (negative after 3 weeks) and utilized gluconate in 1 or 2 days.
The DNA reassociation and guanine-plus-cytosine contents in Table 1 The results of the present study support the observation of Welker and Campbell (15) that lactose-positive, B . subtilislike organisms are most likely strains of B . amyloliquefaciens. Others noted that not all B. arnyloliquefaciens strains ferment lactose (7) . In this study, the use of 2% lactose enhanced the fermentation reaction and thus increased the number of positive tests. Perhaps the 0.5% lactose concentration usually used in the method of Gordon et al. (5) Gordon et al. ( 5 ) and Logan and Berkeley (7) found that 14 and 48%, respectively, of the B. subtilis strains they examined fermented lactose. Presumably, the identity of the strains used by both groups of workers was based on phenotypic characterization and not confirmed by DNA relatedness analyses. Therefore, some of the B . subtilis strains may have been strains of B . umyloliquefuciens. For example, the present study included 45 of the 71 B . subtilis strains studied by Gordon et al. ( 3 , and it was found that 33% were highly related genetically to B. umyloliquefuciens and fermented lactose.
The characterization studies also revealed that the intensity and rate of utilization of gluconate can differentiate between B. subtilis and B. umyloliquefuciens (Table 1) . Of the B . subtilis strains tested, 95% utilized gluconate strongly in 2 days, and 100% utilized it in 4 days. In contrast, the proportion of B. umyloliquefuciens strains showing a definitely positive reaction at 4, 7, and 14 days was 20, 50, and 75%, respectively. At 14 days, 25% gave weakly positive reactions.
The results strongly indicate that B . subtilis-like organisms that ferment lactose and utilize gluconate slowly are most likely strains of B . amyloliquefuciens. A corollary is that lactose fermentation and gluconate utilization are phenotypic characteristics that can distinguish between B. siibtilis and B. umyloliquefuciens. The uncertainty of the lactose fermentation test for differentiating these two species is significantly decreased by conducting the test in a medium containing 2% lactose instead of the usual 0.5%.
